6 social and historical contexts while CM is more technological and irrelevant to social and historical contexts. CB and CM may have some overlap with knowledge-based coordination (KC), however, CB and CM are closer to antecedent variables like IS and CT than to mediating variables like KC if they are considered as process variables.
Therefore, we think the overlap between CB and CM with KC is negligible.
Performance in global sourcing
Performance in global sourcing has a variety of dimensions. Hoegl and Gemuenden (2001) consider either product success or a desired performance of a distributed team as measures for success in innovative projects.
Various indicators, such as sales growth, on time product delivery and low cost, can represent product success. defined product success as the achievement of project objectives, either based on market or company data, or based on project participants' perception of product success. A desired performance of a distributed team can be a people-related outcome (Hoegl and Gemuenden, 2001 ) which entails meeting team members' psychological needs. So there should be some level of personal satisfaction that motivates individuals and teams to continue their engagement in collaborative globally distributed work. Hence, we use both product success and personal satisfaction to measure outcome in global sourcing (OO).
Research model
Contextual factors and internal factors are thought to impact knowledge processes in global sourcing, which mediates the effects of those factors on outcome in global sourcing. Based on the extant literature and our pilot interviews, which will be detailed later in the section of Methodologies, we have identified the supplier team's cultural understanding of the client's culture (CT) and collaboration with the client's team (CB) as two major contextual factors, and the supplier team's IT-based skills (IS) and communication with the client's team (CM) as two major internal factors. We use knowledge sharing (KS), knowledge-based coordination (KC) and expertise management (EM) to measure knowledge processes. Performance in global sourcing is represented by outcome in global sourcing (OO), measured by question items on product success and personal satisfaction.
On the basis of the constructs addressed above, we build a conceptual model of the relationship between major influential factors and knowledge processes and performance in global sourcing. The model is shown in Fig. 1 . Fig. 1 about here.
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Research hypotheses
There is a general premise in global sourcing literature that the better the supplier's core capabilities, the greater will be the success in global sourcing (e.g. Levina and Ross, 2003; Feeny et al., 2005) . Following this premise, we hypothesize:
The better a supplier team's IT-based skills, the greater the success in global sourcing.
H2:
The better a supplier team's communication with the client's team, the greater the success in global sourcing.
Intuitively, a supplier team's good IT-based skills and well communication with the client's team may improve knowledge processes by positively impacting knowledge sharing, knowledge-based coordination and expertise management. Therefore, we hypothesize H3: The better a supplier team's IT-based skills, the better the knowledge sharing in global sourcing arrangements.
H4:
The better a supplier team's IT-based skills, the better the knowledge-based coordination in global sourcing arrangements.
H5:
The better a supplier team's IT-based skills, the better the expertise management in global sourcing arrangements.
H6:
The better a supplier team's communication with the client's team, the better the knowledge sharing in global sourcing arrangements.
H7:
The better a supplier team's communication with the client's team, the better the knowledge-based coordination in global sourcing arrangements.
H8:
The better a supplier team's communication with the client's team, the better the expertise management in global sourcing arrangements.
In addition to core capabilities of providers, researchers claim that contextual factors influence the supplier team's communication with the client's team and the outcome of the global sourcing relationship (e.g. Krishna et al., 2000) . Therefore, we pose the following hypotheses:
The better a supplier team's cultural understanding of the client's culture, the better the supplier's communication with the client's team in global sourcing arrangements.
H10:
The better a supplier team's collaboration with the client's team, the better the supplier's communication with the client's team in global sourcing arrangements.
H11:
The better a supplier team's cultural understanding of the client's culture, the greater the success in global sourcing arrangements.
H12:
The better a supplier team's collaboration with the client's team, the greater the success in global sourcing arrangements.
Some researchers argue that knowledge processes in global sourcing projects represent the value an organization generates from engaging in, improving, and magnifying knowledge work, and as a result, greater success may be achieved in global sourcing by realizing benefits of knowledge creation and exploitation embedded in knowledge processes (e.g., Oshri et al., 2009) . Therefore, we propose the following hypotheses.
H13:
The better a supplier team's cultural understanding of the client's culture, the better the knowledge sharing in global sourcing arrangements.
H14:
The better a supplier team's cultural understanding of the client's culture, the better the knowledge-based coordination in global sourcing arrangements.
H15:
The better a supplier team's cultural understanding of the client's culture, the better the expertise management in global sourcing arrangements.
H16:
The better a supplier team's collaboration with the client's team, the better the knowledge sharing in global sourcing arrangements.
H17:
The better a supplier team's collaboration with the client's team, the better the knowledge-based coordination in global sourcing arrangements.
H18:
The better a supplier team's collaboration with the client's team, the better the expertise management in global sourcing arrangements.
H19:
The better the knowledge sharing, the greater the success in global sourcing.
H20:
The better the knowledge-based coordination, the greater the success in global sourcing.
H21:
The better the expertise management, the greater the success in global sourcing. 
Mthodologies
Sampling
Thirteen companies in Xi'an Software Park have been chosen as our sample. Xi'an is the capital city of Shaanxi Province, a famous metropolis not only for its historical and cultural resorts, but also for its college education, science and technology, and high-tech industries. It claims to have a high software industry maturity and sufficient qualified software talent. Moreover, the living cost index in Xi'an is lower than most of the major outsourcing hubs in China. Furthermore, the local government has successively released preferential policies to attract overseas Chinese Diaspora and foreign investments. For these reasons, lots of IT and IT-enabled services firms engaged in global sourcing have been set up in Xi'an. Therefore, Xi'an City can represent the typical context of global sourcing in China. The Xi'an Software Park is an industrial site for IT and IT-enabled services firms engaged in global sourcing.
It is a professional technology park concerned with developing software and service outsourcing industries. The park has been appraised as a national software industry base and national software export base, and a demonstrational area of national service outsourcing base. It comprises 90% of the enterprises engaging in software and service outsourcing in Xi'an. A group of world-renowned corporations have set up their units in the Xi'an Software Park.
There are also some firms set up by Taiwan companies and those by well-known domestic companies, all experiencing considerable growth. Hence, the firms in Xi'an Software Park, to some degree, can provide relevant data to address, from a Chinese perspective, the research issues raised in this study.
Data collection
The research team is global, collaborative and multi-cultural in composition and consists of: 3 native Chinese speaking researchers, two based in Xi'an city and the other in the UK; 2 native English speaking researchers based in the UK; and 10 native Chinese speaking postgraduate students based in Xi'an supervised by the Xi'an-based researchers. Both face-to-face interviews and questionnaire surveys were used in the research. The interviews were undertaken to obtain the profiles of the companies, to identify constructs and to develop question items that measure constructs, and to generate fundamental ideas on research model(s) and hypotheses. The surveys were conducted to collect quantitative data, to test the reliability and validity of the question items and scales, and to test the model(s) and hypotheses. In this study, two visits were made by the UK-based researchers together with the local ones to the site for faceto-face interviews, each separated by a six-month interval; further visits were made by the Xi'an-based researchers and their students to the site for administering the questionnaire surveys. Thirteen indigenous and multi-national companies, whose organizational structures reflected a mixture of expatriate and local management, were chosen as participants in the research. Assistance in recruitment of the candidate companies was obtained from the management of the software park.
In-depth face-to-face semi-structured interviews lasting between 1 to 1.5 hours were held with approximately 26 mid to senior level managers within these companies. The interview protocol addressed questions concerning the firms' capability to engage in successful sourcing relationships, their knowledge management processes, crosscultural issues encountered and also the issues arising when attempting to develop client relationships. Interviewing two levels of management allowed for gathering multiple perspectives which could then triangulated with the survey data. The Chinese language interviews were translated into English. The English translations were proof-read and checked by the UK-based Chinese researcher for accuracy. Interviews taken in English were transcribed. The transcriptions are used to identify constructs and to develop question items, and to build research model before questionnaire surveys.
Questionnaire surveys were conducted within 13 participant companies involving 200 respondents. A questionnaire (in both Chinese and English language for each question) was designed collaboratively by the major researchers through regular Skype meetings, on the basis of the interviews held in the first visit and relevant literature review. Twenty-three questions were designed explicitly to collect data from employees participating in global sourcing projects. Of these, a few questions dealt with general data on the respondents and their extant projects, while the majority of the questions focused on the issues raised in this paper, i.e. supplier team's IT-based skills, communication with client's team, understanding of client's culture, collaboration with client's team, knowledge sharing, knowledge-based coordination, expertise management, and outcome in global sourcing. Most of these questions used 5-point Likert scale to measure the research variables, which will be addressed later. The major scales and items were based on the ones that were adopted in earlier studies and considered to have high content validity.
The items were revised to suit this research in the specific context of China and some new items were designed on the basis of focus group discussions. Earlier versions of the questionnaire were discussed through the Skype meetings, piloted using a number of postgraduate students at Xidian University, in Xi'an, and revised before the final version was formulated. In total, 200 questionnaires were distributed to 13 companies; 160 were returned out of which 148 were valid.
Data analysis
Attempting to test the research model shown in Figure 1 and the proposed hypotheses, based on the evidence observed in the pilot interviews and the constructs identified, we defined research variables and question items for measurement. After questionnaire surveys, we conducted a statistical analysis of the data collected in the questionnaire survey.
As shown in Table 1 Eleven question items were used to measure IT-based skills (IS), and 5 items and 9 items respectively to measure supplier team's communication with client's team (CM) and collaboration with client's team (CB). Items for IS, CM and CB were revised on the basis of Han et al.'s (2008) scales. Based on the pilot interviews, we designed 10 items to measure supplier's cultural understanding of client's culture. Based on the pilot interviews and relevant literature (e.g., , we designed 29 items to measure knowledge sharing (KS), knowledge-based coordination (KC), and expertise management (EM). Outcome in global sourcing (OO) is defined as the extent to which a global sourcing project achieves success in the dimensions of product success and personal satisfaction.
Based on Han et al.'s (2008) scales, eight question items were adopted to measure the outcome in global sourcing.
To measure the internal consistency and the reliability of the multi-item scale in the questionnaire, we used Cronbach alpha test. As show in Table 1 , the alpha levels for 8 research variables are all higher than 0.700, which is the recommended minimum acceptable level for reliability in basic research (Ives & Olson, 1984) , and the overall alpha level for the instrument is 0.944, also higher than 0.70. These figures mean the internal reliability of the questionnaire items is good and the questionnaire is reliable.
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Results
In the following we will show and explain the results of correlation analysis derived by using SPSS software (Table 2 ) and the hypotheses testing results in particular (Table 3 ). Table 2 about here. The research hypotheses were tested using Pearson's correlation. Table 3 shows a summary of the hypotheses testing results. Except for H15, all the other hypotheses were tested to be true. We will explain the findings embedded in these results later. Table 3 about here. From the hypotheses testing results we can see most (20) of the hypotheses (21) proposed in this study were found to be supported. The acceptance of H1 and H2 reveals that as major internal factors, the supplier team's ITbased skills and communication with the client's team influence the outcome in global sourcing; however the impact of IT-based skills were found to be slightly bigger than that of communication. This finding is not surprising in terms that IT-based skill is harder and more imperative whereas communication is softer and less essential, and some suppliers we visited tend to emphasize IT-based skills but less on soft skills. It reflects the characteristics of a certain type of suppliers and indicates that these suppliers are still at the lower end of the value chain of offshore service outsourcing. In other words, they tend to undertake projects that are IT intensive but require limited interactions with clients. However, there are other suppliers in China which are able to take up more knowledge-intensive projects, which require further research.
---------------------------------
Discussion
The results of testing H9 and H10 show that as major contextual factors, the supplier team's cultural understanding of and collaboration with the client's team significantly improves the supplier team's communication with the client's team in global sourcing. This finding implies that Chinese suppliers should focus more on soft sides, like cultural understanding of the client's team and collaboration with it, to improve communication with the client in global sourcing relationship, since China is seen to be more culturally distant than other national cultures (Li, 2009 ).
This finding is meaningful especially to offshore service providers and clients whose cultural distance is larger than that of onshore providers and clients.
The acceptance of H11 and H12 shows that the supplier team's cultural understanding of, and collaboration with the client's team directly affect the outcome in global sourcing. This finding echoes the findings that David et al. (2008) reported on the basis of their investigations in GLOBALIS' distributed sites in Ireland and India. This finding also supports the findings of who state that a supplier team's cultural understanding of, and collaboration with, the client's team can strengthen social ties between supplier and client teams in the dimensions of rapport and trust. However, H11 and H12 also imply that the influence of cultural understanding is not as significant as that of collaboration. The reason for this may be that Chinese suppliers felt that they do not themselves perceive the cultural understanding of the client's culture because of their own acculturation processes.
We report elsewhere on these findings in detail.
The results of testing H13-H14 and H16-H18 reveal that the supplier team's cultural understanding of, and collaboration with, the client's team can enhance knowledge sharing, knowledge-based coordination and expertise management in global sourcing. This finding is consistent with Rottman's (2008) finding that a supplier team's cultural understanding of, and collaboration with, the client's team can increase social capital in the cognitive and relational dimensions respectively. This finding also supports Evaristo's (2003) general views. It is meaningful to offshore service providers in general and to the Chinese suppliers and Western clients in particular because intercultural trust between those from the Chinese ethnic culture and Western cultures is a challenging issue. Similar to the results on H11 and H12, the influence of cultural understanding on knowledge processes is not as significant as that of collaboration. We think the reason is the same as stated for H11 and H12.
The acceptance of H19-H21 shows that knowledge sharing, knowledge-based coordination and expertise management have positive impacts on outcome in global sourcing. This finding is in agreement with those of many other previous studies (e.g. Goodman and Darr, 1998; Majchrzak et al., 2000) . This finding has special meaning for global sourcing of IT services in which considerable knowledge and expertise are generated and accumulated and exploited in project teams. The results of testing H19-H21 also reveal that the impact of knowledge sharing is much less than that of knowledge-based coordination and expertise management. There are two possible reasons. First, knowledge sharing between Chinese supplier teams and their offshore client teams is not mature. Second, some Chinese people are confused by the paradox of knowledge sharing and intellectual property protection.
It is noticeable that evidence in this study does not support H15. This result is inconsistent with our expectation and contradicts with the finding of Oshri et al. (2008) . We think there are two possible reasons: 1) lower level managers and employees who participated in the surveys do not have a clear understanding of expertise management as would their top managers; 2) firms surveyed do not have a mature mechanism for expertise management. This finding implies that Chinese suppliers have a long journey to enhance their expertise management in providing global sourcing services.
Conclusions and implications
The hypothesized relationships between internal factors (supplier team's IT-based skills and communication with These findings help to enhance our understanding of knowledge processes in global information management in general and in global sourcing of IT services in particular. They provide some empirical evidence on the international validity of findings from previous studies in Western environments and enhance efforts to build a general theory of global outsourcing and offshoring. Moreover, we think this study is unique in that it is based on empirical data and quantitative analysis of the data, because very little previous work, to our knowledge, actually used empirical data, i.e. numerical quantitative analysis to come up with their models and findings, in other words, most of the previous studies were based on qualitative analysis of interview data. The findings from this study have implications not only for the global sourcing of IT services suppliers in China, but also for the global sourcing of IT services suppliers in other developing countries, the MNCs/global corporations who engage or wish to engage with Chinese firms, and the global sourcing of IT services all around the world.
Due to the non-random sample used in this investigation, generalization of its findings to other Chinese service suppliers involved in global sourcing and beyond must be made cautiously. Replications of this study in China and in other countries are needed. To further understand the effects of other factors, other variables may be added to the research model used in this study (Figure 1 ) as possible impacting factors of knowledge processes and performance in global sourcing of IT services, including cultural distance and educational structure. Therefore, additional studies of contextual factors and their impacts on knowledge processes and performance in global outsourcing and offshoring in different cultures and countries are indispensable. The accumulation of such studies enables global outsourcing and offshoring researchers to make comparisons and to integrate findings into frameworks that enhance the understanding of the influences of impacting factors on knowledge processes and performance in global sourcing. 
